In spite of the United States' recovery, most Caribbean nations are still struggling in the aftermath of the 2007-08 global financial crisis. This paper examines this slow growth recovery through the analysis of how the Caribbean's growth relates to that of key drivers of the global economy. The paper explores whether the region's links with some important global partners could be behind the sluggish post-crisis recovery. The paper analyzes the economic growth of Caribbean countries as a function of the growth in key global partners and of country-specific characteristics.
The findings attribute an important role to the European Union and the United States in the outcomes for the region, especially in services-oriented economies. The findings show that when these nations grow, or when they are in an expansionary cycle, the Caribbean's growth responds positively but less than proportionally. Consequently, the slow recovery in the Caribbean region is attributed to the persistent sluggishness in the European Union and the fact that the U.S. recovery is still nascent and not quite robust.
I. Introduction
The Caribbean region was hit hard by the 2007-08 global financial crisis. The downturn and recovery in the region exhibit two main features. First, many Caribbean nations contracted more than the epicenter of the global financial crisis, the United States. Second, unlike the United States, most Caribbean countries did not show signs of recovery in 2010. In contrast, they had zero growth in the first year of the recovery phase; they achieved only very modest growth in 2011; and started showing signs of recovery only in 2012. Even then, their recovery has been rather subdued.
In this paper we try to explain why Caribbean countries have not been benefiting from the recovery in the United States. One explanation could lie in the Caribbean's linkages with other global growth poles and the fact that there is still limited economic dynamism in some of these growth poles, especially the European Union. In our paper we follow two approaches to help us understand the Caribbean's growth performance. First, under a fixed effects panel data framework we model the growth of each individual Caribbean country as a function of the growth of the main global economies and of domestic country characteristics. Second, under the same type of econometric modeling we estimate the elasticity of the economic cycle in the Caribbean to changes in the cycle of global partners.
We separate economic activity series in two parts: the original (unfiltered) series and the cycle series. The objective of doing this is to achieve a view of short-term developments in the Caribbean by analyzing the cycle series. Since we do not have quarterly growth for most Caribbean countries, this approach is the closest approximation we suggest to capture short-term developments in the region. When evaluating the growth of the cycle we are basically trying to assess how shocks to a global partner that affect its own economic cycle transmit to the Caribbean. This is an important model for our paper as it helps us understand the short-term impact of the global financial crisis. However, it should be noted that analyzing annual cycle series does not provide as much information as if we had high frequency (quarterly) economic activity data.
In our previous work, Kouamé and Reyes (2012), we had limited the analysis to bilateral economic cycle relations without controlling for domestic characteristics. This work shared features with that of Sun and Samuel's 2009 research analyzing common trends and common cycles of the Caribbean and the US within a bilateral framework. As some of the results in Sun and Samuel (2009) our previous model predicted an over-amplification of the US cycle in some Caribbean nations.
In this paper we go beyond bilateral growth relations of the cycle and enrich the study by evaluating the Caribbean within a fixed effects panel regression model. We gain two things by doing this: (i) precision 3 in the estimation of how the Caribbean relates to key partners and to domestic factors, by pooling several time periods across the Caribbean nations; (ii) consistent estimation by capturing the heterogeneity among Caribbean nations using the fixed effects estimator. 3 A final innovation of our analysis is that, similarly to Kandil (2009) , we take into account the potential asymmetry of the Caribbean when experiencing a crisis period versus periods of expansion or stable growth. However, we incorporate asymmetries in a different way than in Kandil (2009) . Rather than analyzing asymmetries in the growth response when the region faces a domestic shock, we explore what occurs when economic decelerations occur in the US or the EU. We do this by having interaction parameters that capture how different is the response of the Caribbean region when positive or negative shocks occur in the US or the EU.
The paper is structured as follows. Section II presents recent developments on growth in the Caribbean. Section III presents a review of the relevant literature analyzing the impact of growth poles in the Caribbean. Section IV discusses the methodology and data used for analyzing the response of the Caribbean to the recent crisis. Section V presents the results of the analysis conducted in the paper. Finally, we present our conclusions in Section VI. 3 We are working under the assumption that Caribbean fixed effects are time invariant. Belize is an economy with a hybrid export structure but that is still a small market and does not have an evenly diversified structure of exports. Even though it also coped well during the global financial crisis, its slower performance when compared to the Dominican Republic and Haiti could be due to its still high concentration of exports in services. Second, our previous results might have been very influenced by 2008 data showing an over-reaction to the growth in the US cycle. Third, the Caribbean might be experiencing a break in the relationship with the US after the global financial crisis. Fourth, the pattern that we are seeing now in the region might just be a manifestation of how the Caribbean seems to react positively to demand booms but over-react to demand downturns (see Kandil (2009) ). We address these points by expanding our regression analysis to the year 2013, with this taking into account the post-crisis effects. We also take into account in the analysis the role that structural breaks play and the fact that time series variables might not be stationary in the presence of structural breaks.
In spite of the lack of quarterly time series data in the Caribbean several empirical researchers have looked at the business cycle in the region and its response to short-term shocks. A similar work to Kouamé and Reyes (2012) the ECCU economies) while others follow a different trend but are affected by the US cycles (like Guyana and Jamaica). Sun and Samuel (2009) is the most similar work to the analysis we conduct in this paper. Our study differs in that we do not put emphasis in the common trend but analyze the influence of the cycle of the partner economy. Our different approach follows from the current global financial crisis and our interest in understanding growth dynamics off the trend path. Also, our study extends that of Sun and Samuel (2009) to include a larger group of Caribbean nations.
An interesting explanation for the slow recovery of the Caribbean during downturns is found in the work of Kandil (2009) . She studies the effects on real output of domestic demand and oil price anticipated shocks in previous periods, as well as differentiating how real output reacts to positive or negative shocks.
She finds asymmetric results in output growth when some Caribbean nations experience a positive rather than a negative shock. In particular, she finds that in the case of Antigua & Barbuda, Barbados, Belize, Dominica, Grenada, St. Lucia, Suriname and Trinidad & Tobago negative shocks have stronger effects on real output than positive shocks. With this she finds evidence of a kinked supply curve, which she explains as one in which positive demand shocks feed mostly into prices while negative ones mainly affect output (Kandil, 2009 ). The explanation for this outcome in some Caribbean nations is related to price rigidity during downturns, which makes the nations exacerbate real adjustments during these periods.
Similarly to Kandil (2009) we incorporated in the analysis the possibility of asymmetries in the shock transmission in the Caribbean. The difference of our approach from that of Kandil (2009) is that rather than capturing the effects of positive or negative domestic shocks we focus on international shocks.
More specifically, we measure the asymmetric impact in Caribbean growth of positive versus negative growth dynamics in the United States and the European Union.
IV. The Model
The main interest of our study is to quantify the extent to which global economic developments influence growth in the Caribbean and to measure growth developments in the short-term to differentiate the impact of periods of distress like the global financial crisis of 2007-08. To this end, we develop a model of economic growth in the Caribbean as a function of that of global drivers 11 of growth and country characteristics. Ideally, the analysis requires high frequency business cycle data (quarterly or monthly).
However, such data is not available in the region. To address this issue we evaluate the cycles of annual 11 A global driver in this paper refers to a large and open economy that can affect global demand or supply.
10 economic activity using filtering techniques. Because these cycles are deviations from the annual trend they can serve as a proxy to account for short-term developments in the region.
Consequently, we construct two models to capture growth (long and short-term effects) and From now on we will refer to the two models in this paper as the growth and the log-log models.
In the first one the growth rate of the original Gross Domestic Product is the dependent variable. In the second one the natural logarithm of the cycle of GDP is the dependent variable. The GDP of global partners will be in the same functional form as that of the dependent variable in each model. This is a simplified assumption that supposes GDP developments in global partners affect Caribbean GDP, while updates in the GDP cycle of these partners affects the cycle of the Caribbean (but not the trend).
Where:
Y represents the measure of economic activity in a Caribbean (C) economy i during time t. This measure of economic activity will be either the growth rate of GDP, for the growth model or the log of the cycle of Gross Domestic Product, for the log-log cycle model. Y , refers to the measure of economic activity in a foreign economy j during time t. The measure will be homologous to that of the Caribbean. 
Where model (1) above is modified by adding the index i to the global partner and a parameter ϕ that accounts for the economic and financial magnitude of the relation between a Caribbean nation and its partner j. However, there is not available time series data for doing such an exercise. In the theoretical framework we present in equation (1) we are bound to measure the effects of global partners in annual frequency, but not in annual-country form. Therefore we cannot capture the effective linkages, how much the US demands from each nation or vice versa, between the global partners and the Caribbean countries.
This limits our analysis and constrains it to a fixed effect type of approach in which each Caribbean country is modeled as being affected by the same annual development in a partner. An approach that captures the cross country interaction but under a cross-sectional approach rather than a panel was developed by Calderon et al. (2003) . Such a model explains the trade partner linkages without accounting for the evolution over time which is our main goal.
In spite of our data limitations in this work we contribute to the literature by evaluating the region as a whole while at the same time considering its heterogeneity. This is a great effort as it addresses two main problems that have been affecting the way researchers and policy makers address the Caribbean. The first is that the nations are not part of most studies on Latin America and often get bundled up in policy recommendations as if they were similar to South American or Central American nations when they clearly have different structural conditions. The second is that when analyzed the Caribbean is typically seen as a whole. The Caribbean is instead a heterogeneous region both from the economic size and economic structure points of view.
In this paper we expect to find a strong influence of global partners in the economic cycle and growth of the Caribbean. Primarily, we expect that the United States, Canada and the European Union play an important role in explaining the growth of the region. Given the Caribbean's slow response after the global financial crisis, the main test is to evaluate if there is a new path that these countries are following after the crisis. The Caribbean region is not connected to China via strong trade or financial linkages, however, the increasing importance of this country in industries that might affect the Caribbean could be a relevant channel of transmission. A similar case could occur with developments of Brazil, which are also closely related to those of China. Consequently, we decided to test if there were any identifiable influences of growth developments in these two important and new growth poles of the world.
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In our models we include domestic control variables to capture the importance of country characteristics.
14 Among the control variables are the real exchange rate, the ratios of exports to GDP, foreign direct investment-to-GDP ratio and remittances-to-GDP ratio. Since the Caribbean is characterized by an over-appreciated real exchange rate we expect the lack of competitiveness that this generates to lead towards lower economic growth. On the contrary, as the region is more integrated with the global economy through higher exports of goods and services, as well as higher levels of FDI and remittances, we expect to see positive effects in terms of economic growth. In addition to the above domestic control variables, we include an estimation of natural disaster losses as a percentage of GDP. We expect that Caribbean countries will grow more after a natural disaster as they are facing a recovery episode.
All domestic controls enter the model in lagged form to avoid endogeneity with contemporary growth.
We have also included an additional domestic control variable to capture the level of export concentration. This variable has been constructed as a Herfindhal index of concentration in products exported. Caribbean countries are very concentrated in both products and destination of their exports. This concentration can be a source of gains or losses depending on how it affects the generation of income in the region. A higher Herfindhal index represents a stronger concentration and we expect that during periods of high growth of global partners it will generate growth gains for Caribbean nations, while the opposite occurs in periods of low growth. The latter expectation is related to how the lack of product and market diversification of the Caribbean could hinder its capability to cope with crises that occur in the main partners of the region.
We include two international control variables. The first one is the real price of oil which captures the influence of higher production costs for the non-oil producer nations and the higher income in those that do produce it. Consequently, we expect to find a negative incidence of the price of oil in the real economic growth of services and manufacturing countries. The second international control variable is one mostly related to labor market developments in the United States, the unemployment rate in this country.
Not only the unemployment rate of the United States grew considerably during the global financial crisis, but it did not fall fast in the early phases of the recovery of real production. We test if this slow pace of the unemployment rate reduction during the recovery could provide an explanation of the sluggish recovery in the Caribbean.
14 For more details about the variables please refer to the appendix.
14 We also try to contrast how the Caribbean reacts to the economic growth in the United States or the European Union when this growth is beyond the average in these countries. Our idea is that there might be some asymmetric responses in the Caribbean leading the region to over-react when its main partners face a downturn and to not react as much when they are experiencing an economic boom. This asymmetric test is based on the work developed by Kandil (2009) , who proposes a model explaining how the Caribbean region is rigid during downturns and its lack of flexible local adjustments makes it go through deeper crisis when demand falls below a certain threshold. We define the asymmetric measure as the periods in which 
V. Empirical Results
The main findings of the growth and log-log models are the following: (i) the growth and cycle of the Caribbean are closely interconnected to those of the European Union and the US; (ii) the services oriented countries are the ones mostly affected by cycle changes in the EU and the US; (iii) there is evidence of a structural break after the crisis only in the cycle models; and (iv) the country characteristics that matter for growth and cycles are remittances and exports of goods and services. Tables 2 through 5 summarize the results of the econometric analysis. Below we present and discuss the findings.
V.A Growth of Economic Activity (GDP) in the Caribbean
There is a high correlation between the economic growth of the United States, Canada and the European Union that makes it impossible to extract the portion of growth in one of these nations that affects Caribbean nations and is not influenced by the growth in any of the other economies. We show in the appendix the correlation between the growth rates of these countries. Due to the high collinearity of the model we have conducted three alternative specifications for capturing the growth of economic activity in the Caribbean as a function of that of global partners. The first alternative includes all the global partners in spite of their high collinearity and is presented in the appendix but not discussed in the paper given the lack of significance in some of the parameters. There was no evidence of foreign direct investment flows fostering economic growth. But we did find evidence indicating that exports of goods and services do influence economic growth positively. We found a similar result for remittances.
We did not find statistical evidence in favor of natural disaster damage having an influence on economic growth. The same result occurred with the price of oil. For this last indicator we tested also its interaction with country sub-groups but it was not statistically significant.
We tested the role of the unemployment rate of the United States as another alternative. It is included as an international factor intended to capture the incidence that higher unemployment in the US could have on Caribbean growth. The variable is entered in lagged form to avoid contemporary endogeneity with US growth. In almost all the variants of the models that we conducted the US unemployment rate has a significant negative effect in Caribbean growth.
For the specification of the model with all the global partners, none of the interaction terms resulted statistically significant. This contradicts our expectation of lower growth after the crisis and of higher growth of services countries when interacted with the US or the EU.
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In summary, in this model, there is a clear influence of growth of the US and Europe in the Caribbean. This influence is positive and less than proportional. It can be seen that three main factors matter for growth in the Caribbean: remittances, exports and the unemployment rate of the US. 
V.B Economic Cycle -log log Model
As with the growth models there is a high correlation among the economic cycle of the main global partners. Consequently, we have also conducted three alternative models for capturing the economic cycle of the Caribbean. The alternatives are the same as with the growth models. The alternative including all the global partners is presented in the appendix. Tables 4 and 5 show that in all the alternative models there is evidence of cycle inertia in the Caribbean, as the lagged cycle is statistically significant. This means that if a shock occurs in the Caribbean, positive or negative, it has persistence for at least one period.
As in the growth models, exports of goods and services have a positive and significant influence in the cycle. Both the cycle of the EU and the US are statistically significant indicating a positive and inelastic response of cycles in the Caribbean to those of these nations. The inelastic response is a very different result than that of our previous bilateral model where we found an elastic parameter for some of the Caribbean countries with respect to the US.
The interaction terms in the log-log models have the expected sign. The cycle of Services oriented Caribbean seems to be positively affected by that of the US and the EU in a magnitude higher than that of the rest of the region. The same happens when measuring the effects of unemployment in services oriented nations, as it seems to be evidence towards a lower growth in these countries when the United States unemployment rises.
The unemployment rate of the US also seems to have negatively affected the Caribbean cycle after the global financial crisis. This is one of the signs of a structural break that we find in the analysis. It indicates that since 2008 hikes in unemployment in the US have a higher and negative influence in the economic cycle of the region. Another sign of structural break is provided by the interaction between the crisis dummy and the US cycle. This result indicates that the influence of the US cycle is greater than in the pre-crisis period and the coefficient signals a higher elasticity, 0.6 versus 0.3-0.4 in the models with no interaction, after 2008. Under this result we can further understand how the fact that the US remains in a contractionary cycle has persistent detrimental effects in the economic cycle of the Caribbean countries.
We defined a dummy that interacts periods in which the United States, or the European Union, is in a contractionary (negative) cycle with the log of the cycle of the respective economy. This interaction term is denominated Dummy Negative Cycle*Log USA Cycle(t) or Dummy Negative Cycle*Log EU 20 Cycle(t), respectively. We expected that such an interaction term would help capture a different response in the region when a global partner is in a contractionary cycle. We did not find it to be statistically significant for either country. Similarly, we constructed an interaction term for periods in which the cycle in t-1 of a Caribbean country is in a contractionary phase (variable Dummy Negative Cycle*log GDP Cycle(t-1)). We did not find this indicator to be statistically significant. From our analysis it does not seem that a contractionary cycle in a partner economy nor in the local economy has any further negative repercussions in the region.
We explored the idea that the Caribbean cycle might respond differently to expansionary periods in global partners versus contractionary periods. For this we created interaction terms that defined an asymmetric response. The variables "Dummy 1STDHigh*log USA Cycle (t)" and "Dummy 1STDLow*log USA Cycle (t)" measure the periods in which the US cycle is expansionary (positive) and above its average of the period plus one standard deviation or contractionary (negative) and below its average minus one standard deviation, respectively. In such periods, however, we did not find a different response of growth in the Caribbean. A similar exercise was conducted for the European Union, but it did not show that Caribbean nations respond differently to amplification of the cycles in these economies towards the contractionary or expansionary phase. 
VI. Conclusions
What then explains the sluggish recovery of some of the Caribbean countries despite signs of recovery in the US and other advanced economies? Our analysis suggests that the response lies in two main aspects. The first one is that the region is extremely linked to the US and now responds more strongly to it, so the crisis has left if more vulnerable to changes in the US. The second is that both the US and the EU are not growing above potential to provide enough boost for the Caribbean cycle.
As part of this analysis we also tested for the existence of a structural break that could explain if the Caribbean is now following a new path after the global financial crisis. We found evidence of a break that indicates shocks in the US are now felt more strongly in the Caribbean than before 2008. This could help explain why the region seems to not have bounced back after the global financial crisis. An example of this structural break is the Caribbean response to unemployment increases in the US which is stronger after 2008. It seems that labor market dynamics of the US have a significant effect in the region and we assume that an important channel for this is through remittances.
Furthermore, our econometric results indicate that the Caribbean region's response to shocks in the US, or the EU, is less than proportional (inelastic) and does not over-amplifies shocks in global partners as our previous research had indicated. Our econometric extension, from a simple bilateral model to a multicountry one under the panel data, has provided more information to understand the effects of several partners and country specific characteristics in growth developments. In addition, the inclusion of recent data has helped evaluate with more precision the post-global financial crisis recovery phase. While shocks in the US and EU do not seem to be over-amplified in the Caribbean, under our recent results, they continue to have a strong correlation with those of the region.
Our study also finds that economic cycles in the region tend to have a strong persistence. This means that Caribbean countries tend to perpetuate positive or negative shocks for several periods, a factor that explains why global conditions tend to linger in the region.
In summary, this paper provides the following key lessons: (i) The Caribbean growth is affected by shocks in the US and the EU less than proportionaly; (ii) the Caribbean business cycle is more sensitive to fluctuations in global partners than the economic trend; (iii) the US labor market has a role in impacting Caribbean growth (possibly through remittances); and, (iv) the region seems to be more vulnerable to the US labor market slowdown after the recent global financial crisis.
To enrich the analysis we tried to control for domestic conditions to capture the influence that the region's constraints could have during the crisis and recovery phase. We intended to capture the countries' 25 rigidity in terms of monetary policy and its fiscal and financial constraints, as these factors might be determinant for perpetuating slow recovery processes. However, this is an area where our research is limited by the data availability. We have therefore not been able to fully incorporate important domestic aspects that characterize the growth in the region.
Moving forward the region has the challenging task of diversifying its global relations. This way when the growth of a leading economy is in jeopardy the demand for Caribbean goods and services will not slow down as strongly. Beyond this, the region needs to strengthen its domestic policies (fiscal, monetary and institutional) so that it can absorb shocks in a timely manner and bounce back rapidly, without the strong real effects that they experience when in a downturn. Lastly, the Caribbean countries should continue improving their data collection and monitoring, which will allow for better policy diagnosis. 
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